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Fig. 1. Districts in the Northern Region of Ghana. 
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Fig. 2. Number of rainy days and amount of 
rainfall in the study (2006- 2009). 
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which the people raise to complement crop produc-
tion. The dominant crops are maize, rice, ground-
nuts, yams, cassava, cowpea, soybeans, millet and 
sorghum. 
2. On-farm Field Experiment in Ghana (2009) 
An on-farm field experiment was conducted with 
the aid of a rice farmers' group of 20 members. 
Eight plots (40m X49.75m) with 40cm interval 
paths between plots were set (Fig. 3). Two im-
proved (IDSA 10, IDSA 85) and 2 local (LAC 23 
and OS6) upland African rice cultivars were broad-
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Fig. 3. Layout of on-farm field experiment in 
Ghana (2009). 
cast in May at a rate of 80 kg/ha in each of 2 plots. 
Levees 20 cm high and wide were constructed 
around the treatment plots (T) for water retention. 
Plots without levees served as controls (C). The 
soil is a pale brown to pale grey sandy loam over 
groundwater laterite (Adjei-Agyapong and Asiamah, 
1998), and is poorly drained owing to poor porosity 
and hard pan formation below plough depth. Fer;-
tilizer was applied in 2 split doses of N: P: K = 
37.5: 37.5: 37.5 kg/ha as compound fertilizer (N: 
P: K = 15: 15: 15) 2 weeks after sowing, and as 25 
kg N/ha as ammonium sulphate 8 weeks after sow-
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Daily precipitation and mean temperatures in Sevelugu anton in 2009 
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Fig. 5. Precipitation and mean temperature during crop season in Ghana (2009). 
Table 1. Effect of levee treatment on paddy yield of upland rice cultivars (Ghana, 2009) 
Paddy yield (t ha - 1) 
Plot Local variety Improved variety 
LAC 23 OS 6 Average rDSA 10 rDSA 85 Average 
Treatment (T) 1.19 l.16 l.18 l.46 l. 23 1.35 
Control (C) 0.99 1.04 1.02 1.16 1. 04 1. 10 
T I C 1. 20 1.12 1.16 l.26 l.18 1. 22 
(C); Control, (T); levee treatment. 
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Fig. 6. Frequency distribution of the participating farmers by (a) age, (b) sex, (c) area of 
rice farmland and (d ) preference between improved and local cultivars of upland rice. 
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Daily precipitation and mean temperature in T ukuba Japan in 20 10 
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Fig. 7. Precipitation and mean temperature in Tsukuba, Japan (2010). 
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Fig. 8. Changes in soil moisture (pF) val ues in 
levee plot only. 
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Fig. 9. Changes in observed pF values in levee 
and control plots. 
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Fig. 10. Effect of levee treatment on plant length. 
NI, NERICA 1; Yu, Yumenohatamochi; T, levee treat-
ment; C, control. 
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Fig.l1. Effect of levee treatment on number of 
tillers. Nl , NERICA 1; Yu, Yumenohatamochi; T, 
levee trea tmen t; C, control. 


